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[ABSTRACT OF THE DISCLOSURE] 



Ahigh voltage supply device is disclosed. The high voltage supply device includes 
a power supply rectifying an externally inputted ae voltage and generating a first dc voltage 
5 and a second dc voltage, a controller generating a pulse signal having a predetermined duty 
• fatib and a control signal having a first logic level when the first dc voltage is applied, a high 
fi voltage generator boosting the second dc voltage based on the pulse signal, and a power 
' supply controller driven when the control signal is in the first logic level, and cutting off an 
application of the second dc voltage to the high voltage generator when the control signal is 
10 in a second logic level. Such a high voltage supply device, when used in electronic devices 
such as laser printers, facsimile machines and DC-DC converters requiring ahigh dc voltage, 
does not generate a surge voltage when the electronic devices are turned off, and, further, is 
y hot supplied therein With any dc voltage in the stand-by mode, to thereby reduce power 
consumption in the stand-by mode. 
15 [Tbie main figure] 
FIG 3 
[Search term] 

high voltage generator, transformer, multiple voltage rectifier, PWM 



[SPECIFICATION] 

[Thia4itte off the invention] 

High voltage generator 
{ThebileifV^cription of the drawings] 
5 FIG. 1 is a block diagram showing a conventional high voltage supply device, 

FIG. 2 is a view showing an output voltage waveform of the high voltage supply 
deyice of FIG. 1 when the high voltage supply device is turned off, 

: FIG, 3 is a block; diagram of a high voltage supply device according to a preferred 
•*. ^gedt of the present invention, 
10 FIG; 4 is a view of a high voltage generator of FIG. 3 according to another 

embodiment aspect of the present invention, and 

FIG. 5 is a flow chart showing a high voltage control method according to the present 
inveritiori. 

: ^Description of the reference numerals in the drawings* 
15 100: power supply 200: controller 

300; high voltage generator 310: amplifier 

320: comparator 330: voltage booster 

340: rectifier 400: power supply controller 

4^0" fitst switching part 420: second switching part 

20 | [Detailed description of the invention] 
IQbjject dfthe invention] 
[The field^of the invention and the related art] 

The present invention relates to ahighivoltage supply device, and more particularly 
to & high voltage supply device; for substantially eliminating a surge voltage occurring upon 



tomii^ bff electric power, 

A high voltage supply device is commonly used for electronic devices, such as laser 
printers and fecs^ Such a high voltage 

; -s^p% devifce may convert a dc.voltage into a high ac voltage, and regulate and convert the 
5 ac voltage into a high dc voltage. The high voltage supply generally has a transformer for 
. converting a dc voltage into an ac voltage. 

In the meantime, the high voltage supply device may generate an undesired surge 
v^ta^ While converting dc voltages into ac voltages when using a transformer. An 
■ eleptrpnic device having such a high voltage supply device may induce a high surge voltage 
10 when power is turned off, by discharging a dc voltage applied to the transformer, and such a 
i surge voltage may partially or totally damage the electronic device. In the case of a laser 
printer, a surge voltage, occurring at the time electric power applied to the printer is cutoff; 
may induce another surge voltage to be applied to an organic photo conductor drum, which 
J m ay damage the drum. In addition, electric power applied to the high voltage supply device 
IS while in the stand-by mode is unnecessarily consumed. 

FIG l is a block diagram schematically showing a conventional high voltage supply 

device. ■ 

The high voltage supply device shown in FIG 1 has a power supply 10, a controller 

20. and a high voltage generator 30. 

. The power supply 10 rectifies an ac voltage externally applied, and generates dc 
voltages of, for example, 24V and 5V. The voltage of 24V may be used as an operation 
voltage for the high voltage generator 30, and the voltage of 5V may be used as an operation 
voltage of the controller 20. 

The controller 20 outputs a pulse width modulation (PWM) signal having a 
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predetermined iixity ratio according to a preset value. 

The high voltage generator 30 generates ac voltages ranging from a few hundred 
volts to a few thousand volts by on and off switching operations by a PWM signal applied 
from Ihe'cottfroller 20. 

5 Preferably, the high voltage generator 30 includes a switching part 31, a transformer 

: 32^atid rectifier 33. 

^e svidtching p^ 31 is repeatedly turned on and off by a PWM signal applied from 
'■ th0 cbxitroller 20; For example, when the switching part 3 1 is toned off by a PWM: signal 
irbm the 20, the voltage 24V cuts off a current path on an input side 32a of the 

•10 v fran^Dmier 32. 

The transformer 32 induces a high ac voltage across output terminals 32b from the ac 
voltage of 24V turned on and off by the switching part 31. The number of wire windings of 
the output terminals 32b may be greater than the number of wire windings of the input 
termihal^ 32a iri order to output a voltage higher than a voltage applied to the transformer 32. 
"is. The rectifier 33 rectifies and converts to a dc voltage, an ac voltage outputted from 

the output terminals 32b of the transformer 32. In general, the rectifier 33 uses a N-times 
j • rHulMjpte voltage rectification method to heighten a voltage outputted from the transformer 32. 

At substantially the same time, the controller 20 sets the switching part 3 1 to be 
• : enabled: ill order to; enhance the stability of signal inputs and outputs when an outputted PWM 
20 , signal is a logic "low," generally referred to as an active low; one of methods frequently used 
ipi: jdigltal : logic. Accordingly, when the dc voltage of 5V applied to the controller 20 is 
Cutoff aiPWM siginal outputted from the controller 20 becomes the logic "low" and, at this 
tiMe, the switch part 31 may malfunction. Further, since the operation voltage of 5 V of 
the controller; 20 is very low compared to the operation voltage of 24V of the high voltage 
\ • • 7 



;;g(^€ara^r/3€|^;thQ vqltageisource of .!24V has a potential level-higher than-fbe voltage soixrce of 
5V aitthe time the voltage source of 5V becomes a ground level when the high voltage supply 
device is turned off. For example, even when the operation voltage of the controller 20 of 
5V is lowered to a value equal to, or less than, 2.5V, the dc voltage of 24V has a potential 
• 5 level of about 18V Accordingly, when a PWM signal outputted from the controller 20 is a 
logic "low", the switching part 31 is turned on so that the input terminals 32a of the 
' tra^foniner 32 form a current path between the voltage potential of 18V and the ground 
; .tertninail. & this case, a high ac voltage is induced across the output terminals 32b of the 
, ; : , trms&irfter 32, andrectified and outputted by the rectifier 33. 

10 FIG; 2 is a view showing ah output voltage waveform of a high voltage supply device 

• wheni the high voltage supply device of FIG 1 is turned off. 

As shown in FIG 2, a dc voltage e.g., 18 V exists across the input terminals 32a of the 
trtosformer 32- and the ground terminal at the time CD, when an ac voltage applied external to 
the power supply 10 is cut off, so that the voltage of 5V is lowered to a value equal to, or less, 
. 15 than ?;5V At this time, since the voltage of 5V outputted from the power supply 10 drops 
to a Value substantially equal to, or less than, 2.5V, the power supply 10 does not drive the 
: conttQller ^ 20 which operates at 5V, and a PWM signal outputted from the controller 20 
becx)ifies the logic "low". However, when the controller 20 is turned off at point CD, the dc 
yoltage of 18V outputted from the power supply 10 has been apphed to the input terminal of 
20 the tr^sformer 32. Accordingly, when the potential level of the PWM signal outputted 
from ^e c 20 becomes the logic "low", a voltage ® as shown instantly exits 

' ;betwee^-"thg^jB^irt temiinal 32a of the transformer 32 and the ground so that a high ac voltage 
e^g:, surge yoltage is induced across the output terminals 32b of the transformer 32; 

As described above, a high dc voltage, applied to electronic devices such as laser 
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pMks, facsimile machines, may damage parts of the electronic devices , when the devices 
are in a po\#er-off state. 

i Thb prdsent invention has been devised to solve the above problem, so it is a feature 
5 of ttie present invention to provide a high voltage supply device and a method for reducing 
surge voltage generations. • 
{Cfoft$tru^ of the invention] 

According to an aspect of the present invention, a high voltage supply device 
: : :^ 5 fifei&jffe3: k^^wci- sioppiy ^ectb^iiig-ianL exteraudly iitqnitted ac voltage aoajf-g^ocndixigi a-fixst 'and- ■ 

lO a second idc voltages, a controller generating a pulse signal having a predetermined duty ratio 
^nd a control signal havirig a first logic level when the first dc voltage is applied, a high 
voltage generator boosting the second dc voltage based on the pulse signal, and a power 
supply c^ when the control signal is in a first logic level, and for cutting off an 

^Hcatipaqfthe second dc voltage to the high voltage generator when the control signal is 
: 15 : in a secondlo^c level. 

\ Preferably, the amplifier includes a first transistor, the emitter of which is connected 
to a third ;dc voltage having a potential level between potential levels of the first dc voltage 
; • -^theisecoiiddc voltage, and the base ofwhichis applied with the control signal, and a first 
resistbr connected between the collector of the first transistor and the ground potential. 
20 ■ ; The voltage generator may include an amplifier amplifying the pulse signal 

ftdmithe ^ohto wherein the control signal is a pulse width modulation (PWM) signal, a 
cbm^tor conipafing the PWM signal outputted from the amplifier and a boosted voltage, a 
voita^:booster boosting the second dc voltage based on switching operations according to an 
• output of theicbmparator, and a rectifier rectifying an output of the voltage booster. 



The. Comparator inputs an output of the amplifier through a positive input terminal 
; thereof and input a fed-baick boosted voltage through a negative input terminal thereof. 

The voltage booster includes a second transistor, the emitter of which is grounded 
and the base of which is connected to an output of the comparator, and a transformer the 
5 ^pXit tt^ttriiii^d of which are connectedto adc voltage applied through the power supply 
controller arid the collector of the second transistor respectively. 

. . The rectifier may be a N-times multiple voltage rectifier for boosting a potential level 

> ; ^ 

thepower supply controller includes a third transistor, the emitter of which inputs 
10 : the Second dc; voltage and the collector of which outputs the second dc voltage, a second 
■ ( resi stor connected between the emitter of the third transistor and the base of the third 
transistor, a third second resistor to one end of which is applied the control signal, a fourth 
tra^tetor a base of which may be connected to the other end of the third resistor and an 
: erhitteri which is grounded, a fourth resistor connected to the base and emitter of the fourth 
15 • tfajMS^ fifth resistor connected between the collector and base of the fourth transistor. 

The power supply controller may be an NMOS transistor, a drain and a gate of which 
; : are inputted With the dc voltage, arid a source of which becomes an output terminal. 

According to another aspect of the present invention, a high voltage control method 
. includes Gperiatioris of rectifying an externally inputted ac voltage arid generating a first dc 
20 : ryoltajge and a second dc voltage, generating a pulse signal having a pireset duty ratio and a 
: ; Oohti^ol signal having a first logic level based on the first dc voltage, boosting the second dc 
■ voltage basei! on the pulse signal, and cutting off the voltage boosting when the control signal 
is a second logic level. 

•Voltage boosting step includes amplifying the pulse signal, comparing the amplified 



pulse signal and the boosted voltage, boosting the second dc voltage based on a result of the 
c6tiipari^6n; and rectifying the boosted voltage. 

• Hereinafter, the present invention wiU be described in detail with reference to 
iaccompatnying drawings. 
5 FIG. 3 is a block diagram of a high voltage supply device according to an aspect of 

•the; preseht invention. 

As shown in PIG. 3, a high voltage supply device may include a power supply 1 Ofy a 
controller 200, a high voltage generator 300, and a power supply controller 400. 

the power supply 100 rectifies an externally applied ac voltage AC and generates dc 
10 voltages 24V and 5V. High voltages ranging from a few hundred to a few thousand 

volts to ^ generated from the high voltage supply device are generated by the dc voltage of 
24V. llie voltage of 5V may be used as an operation voltage for operating the controller 
> 20P. ■" 

: TTSe icontrolle^ outputs a PWM signal having a predetermined duty ratio 
. "... 15 &^<]fagiokpre$& value, and selectively generates a control signal pow_en having a logic 
"high'* only when the high voltage supply device necessarily outputs a high voltage. In a 
case of a liser piinter, for example, the controller 200 outputs the control signal pow_en 
■ lik\dng a logic "high" only when electrically charging the organic photo conductor drum with 
■ kl^0i y6lt^gti That is, the controller 200 is set to output the control signal pow_en only 
20;.:; When a device such as a printer, facsimile machine with a high voltage supply device requires 
a ihigh^Mge. Such a setting may be obtained by implementing the controller 200 with a 
: i^c^roiiittoU^ (hot shown). A memory (not shown) in the microcontroller may be 
•'• ^tbgr^nimed to outpiit the control signal pow_en of logic "high" only when a high voltage is 
required. 
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The high yoltage generator 300 responds to a PWM signal applied from the 
•=:'■ : corit?o^ voltages ranging from a few hundred to a few thousand volts. 

the power supply controller 400 responds to the control signal powjen outputted 
frbm tike controller 200 when the cbntrol signal pow_en is in logic "high", and applies the dc 
5 yojtag^ of 24V outputted from the power supply 100 to the high voltage generator 300. 
Accotditigly, when the ac voltage labeled AC apphed to the power supply 100 is turned off, 
[^;6p.jrtiia^yf24ty is not applied to the high voltage generator 300 so that the high voltage 
generator 300 does not generate a surge voltage when the ac yoltage AC is turned off. 
. The high voltage generator 300 has an amplifier 3 10, a comparator 320, a voltage 
f 10 booster 330, and a rectifier 340. 

The amplifier 310 amplifies the PWM signal applied from the controller 200 to a 
^ ^ level, for example, 18V. 

: The comparator 320 is provided with an operational amplifier having a positive (+) 
ihput tetoin^l and a jnegative (-) input terminal. The operational amplifier may receive and 
15 compare a PWM signal outputted from the amplifier 310 through the positive input terminal 
and a fed^back part pf a voltage outputted from the rectifier 340 through the negative input 
terminal Accordingly, in a case where an output voltage of the rectifier 340 is higher than a 
predetenniiiied; level,; an output of the operational amplifier 321 becomes the logic "low" and 
stdps the operations of the voltage booster 330. 
: 20 The voltage booster 330 turns on and off the input terminals 332a of a transformer 

332 bytfce switching operations of a transistor 331, which is turned on and off according to a 
ri^ltyof the wmparison of the comparator 320, to thereby boost the dc voltage of example 
24V apphed" froth the power supply controller 400 to ac voltages ranging from a few hundred 
to ia few thousand volts. The dc voltage of 24V across the input terminals of the transformer 
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voltage, for ian example, a voltage higher than a five-times multiple voltage. 

The power supply controller 400 has a first switching part 410 and a second 
. ; ^ttB^g;part ) 420. 

The fiirst switching part 41 0 responds to the control signal pow_en dutputted from the 
5 • coh^biler 200 driven When an output voltage of the power supply 100 becomes 5V, and 
lbwersla:node (3) to the ground potential. In here, the NPN-type transistor is used for a 
transistor 412, a resistor 41 1 for restraining electric current to be applied to the base of the 
; tr^sisior 4 12^ a resistor 413 for biasing the transistor 412, and a resistor 414 for limiting an 
output current of the iran$istor 412. 
10 • The second switching part 420 forms a current path between a node ® arid node ® 

: wheri' the node @ becomes the ground potential by the first switching part 410. Therefore, 
when the ot^ powjen from the controller 200 becomes the logic "Wgh'V the dc 

voltage: of; for example, 24V butputted from the power supply 100 is outputted from the 
collector of the transistor. 421 and applied to the input terminals 332a of the transformer 332 
15 of the voltage booster 330. At substantially the same time, a PWM signal outputted from 
the coMroller 200 keeps the transistor 331 of the voltage booster 300 turned off. At this 
; tinie; the dc voltage of 24V is turned on and off at the input terminals 332a of the transformer 
; 332 ^ induced at the output terminals 332b of the transformer 332. 

; When voltage "AC" applied to the power supply 100 is turned off, the control signal 
.20 pow^eh outputted from the controller 200 driven with the dc voltage of 5 V becomes the logic 
; u Idw" so that the power supply controller 400 cuts off the current path betweeiithe node © 
and node ®. That is, when the high voltage supply device is turned of£ the dc voltage of 
ex^ple ^4V is not applied to the input terminals 332a of the transformer 332 so that an 
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uridesired surge voltage is not induced across the output terminals of the transformer 332. 

iFIGi 4 illustrates: a power supply controller 400 of FIG. 3 according to another 
embddimieat df the present invention. 

A$ $tiowri in FIG, 4, the power supply controller 400 of the high voltage supply 
• 5'.-;. r devfeje im^e implemented with a MOS transistor 43 1. An NMOS-type transistor is used 
fbt itfie ^OS tra^istor 43 1 , and the gate of the MOS transistor 43 1 responds to the control 
: the controller 200 to turn on and off the drain arid source of the 

: sarte ' Accordingly, the high voltage generator 300 operates only with the control signal 
ppiv Oeft.of -lO^/figti" generated in the turn-on state of the controller 200, so that, when the 
10 ac voltage AC applied to the power supply 100 is turned off as in FIG. 3, substantially any 
siffgeLvMtage does not occur. 

FIG. 5 is a flow chart showing a high voltage control method according to a preferred 
: ^rtbpdamdiit of the present invention. 

: First,: an externally applied ac voltage AC may be rectified e.g., by a ; power supply 
115 ! i^fc^erkfe^^ dc voltages of 5V and 25V, for example (SI 00) : The 

, coiilrciiier 200 generates aPWM signal, having a preset duty ratio with an input of the dc 
voltage of 5 V, and outputs the control signal pow_en of logic "high" (S200). Next, the 
pd^er supply controller 400 detects a logic level of the control signal powjeri (S300). The 
^qlevelils turned on wheh the logic level is ""high" and turned off when the logic level is 
;2p - ; ; "%w^^400). Further, the high voltage generator 300 inputs the dc voltage of 24V when 
the t>dwer supply controller 400 is turned on, boosts the inputted voltage to predetermined 
voltages, for example ranging from a few hundred to a few thousand volts, and does not 
. opiate When turned off (S500). A high voltage 

generator 300 generates a high ac voltage by switching operations turned on and off, based on 
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a^Wlk sigEiajL: Accordingly, the high voltage generator 300 has the transformer 332 
capable of inducing a high ac voltage by the switching operations based on the PWM signal. 
^at:H the Mgh voltage generator 300 operates only with the control signal pow_en 
generated when an ac voltage AC is externally inputted to the power supply 1 00 and the dc 
r 5 the controller 200, so that the high voltage generator 300 does not 

operate when the ac voltage is not applied to the power supply 100. Accordingly, when ac 
voltage from an external source is cutoff, surge voltage is not generated when a dc voltage 
applied to the •transform 332 of the high voltage generator 300 is discharged. 
{Effect of ^ 

10 As described above, the present invention, when used in, for example, a laser printer 

and a facsimile machine requiring a high voltage supply device or an electronic device 
r^uinng a hijgh dc voltage, does not generate a surge voltage when the power of such an 
^l^tipniC device is turned off. Further, the high voltage supply device is not supplied 
therein- with any dc voltage? while in the stand-by mode, to thereby reduce power 

.15; consumption: ;. . 

I Although a few embodiments of the present invention have been shown and 
described, it woiild be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of 
whiqih ii de&ed in the claims and their equivalents. 

20 

A high voltage supply device, comprising: 

a pdwer supply rectify ac voltage and generating a first dc 

yoitege ahd a second dc voltage; 
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a controller generating a pulse signal having a predetermined duty ratio and a control 
signal having a first logic level when the first dc voltage is applied; 

a high voltage generator boosting the second dc voltage based on the pulse signal; 

• and 

5 ipow&t supply controller driven when the control signal is in the first logic level, 

and ^tting^pff an application of the second dc voltage to the high voltage generator when the 
control signal is in a second logic level 

The high voltage supply device of claim 1 , wherein the amplifier includes: 
10 \ ■ ■ ; #fitst ti^isistor; the emitter of which is connected to a third dc voltage having a 
potential potential levels of the first dc voltage and the second dc voltage, arid 

the base of ^hi^h is applied mth the control signal; and 

a- first resistor connected between the a collector of the first transistor and a ground 
'.potential. 
•:15'' : ;>:[€]^3] : ." 

!The- high voltage supply device of claim 1, wherein the high voltage generator 
iinblud^s: 

an arnplifier amplifying the pulse signal from the controller, wherein the control 
^si^ial is a pulse width modulation £PWM) signal; 
20 a comparator comparing thePWM signal outputted from the amplifier and a boosted 

vdltage; 

a voltage booster boosting the second dc voltage based on switching operations 
^bbrding to an output of the comparator; and 

a rebtifier rectifying and outfitting an output of the voltage booster. 
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The high voltage supply device of claim 3, wherein the comparator inputs an output 
!of a positive input terminal thereof and inputs a fed-back boosted 

jvdltaige^ input terminal thereof. 

The high voltage supply device of claim 3, wherein the voltage booster includes: 
a seciorid transistor, the emitter of which is grounded and the base of which is 
• ! <io^^ of the comparator; and 

a transformer, the input terminals of which are connected to a dc voltage applied 
10 ftoough the power supply controller and the collector of the second transistor respectively. 
|^ 

; The high voltage supply device of claim 3, wherein the rectifier is a N-times multiple 
vbltag^ rectifier boosting a potential level of a voltage outputted from the voltage booster. 

15 The high voltage supply device of claim; 1, wherein the power supply controller 

7^i#pludes:; : . 

i tiidrd transistor, an emitter of which inputs the second dc voltage and a collector of 
^ ^ voltage; 

• a second resistor connected between the emitter of the third transistor and a base of 
20 ';}., the tWrf ;tr^$istor; . 

a tMrd resistor, one end of which is applied with the control signal; 
a fdturtii transistor, a base of which is connected to the other end of the third resistor 
and an emitter of which is grounded; 

a fd^u^ tesistor connected to the base and the emitter of the fourth transistor; and 
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si fifth resistor connected between the collector of the fourth trai^ 

tlie/W^ voltage supply device of claim 1 , wherein the power supply controller is an 
• : 5; ;^^pS: ^ ^arisi^r, a dram and a gate of which are inputted with the dc voltage, and a source 
Of which becoiries an output tenhinal. 

• A;Mgh vottage Control method, comprising steps of: 

rectii^g an externally inputted ac voltage and generating a first dc voltage and a 

10:' &ip<^d^ 

generdrtihg a pulse signal having a preset duty ratio and a control signal having a first 
logic;: level based on the first dc voltage; 

boosting the second dc voltage based on the pulse signal; and 
:• rcuttiiig off the voltage boosting when the control signal is a second logic level. 

The high voltage control method of claim 10, wherein the boosting includes: 
: saixpii^ljag the piilse signal; 
comparing the; amplified pulse signal and the boosted voltage; 
bbostihg the second dc voltage based on a result of the comparison; and 
20 ; ifectifying the boosted voltage. 
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